II. Low Gain Antenna Analysis
MHz. For 5 watts radiated power, the electdc field intensity criterion will not be exceeded by the UHF antenna if the EVA astronaut stays further than 0.5 meter from the antenna.
ll.b. S-Band Low Gain Antenna
The Space Station S-band omni antenna transmit frequency is 2.265 GHz.
The electric field strength levels that an astronaut or sensitiv_ electronic equipment might experience due to Sband antenna system operation are required to comply with specified RF radiation protection criterion. 
III. Hi,qh Gain Antenna Analysis
Traditionally, the AI method has been widely used 
III.b. Ku-Band Steerable Hi,qh Gain Antenna
The Ku-band subsystem is a single direction RF link utilizing the TDRSS Ku-band Single Access (KSA) service to transmit payload data and video to the ground station. The transmit frequency for the Ku-band antenna is 15 GHz.
The near-field intensity levels around the Space Station produced by the 6-ft. reflector antenna are a matter for concern.
A maximum of 10 watts (10 dBW) and a minimum of 4 watts (6 dBW) radiated power (Pr) at the antenna aperture were estimated for the Ku-band reflector antenna. These estimates are based on the maximum allowable EIRP (56 dBW), the minimum allowable EIRP (52dBW), and the specified minimum antenna gain (46 dBic):
Pr._rnax(10dBW)+G(46dBic) = EIRP._max(56dBW) Pr._min(6dBVV)+G(46dBic) = EIRP_.min(52dBVV)
In the aperture integration process, the square grid size was set to be 1 X2. The results agree well with that using 0.25 X2 square grid size. In the numerical integration, the aperture field is approximated by a collection of overlapping subapertures with triangular field distribution. As a consequence of this piecewise linear approximation of the aperture field, the grid size can be increased to reduce the field sample number without losing accuracy. The simulations were carried out on a Cray X-MP/EA 464 supercomputer. To further validate the Ku-band antenna model used in the computer simulation, experimental measurements were performed on the antenna test range. Good agreement was obtained for the computed and measured antenna radiation patterns. Detailed descriptions and data can be found in Hwu 11.
The maximum permitted RF exposure to the EMU is 20 Vim peak (or 14.14 Vim rms) at the Ku-band frequencies. The regions in which the electric fields are greater than the maximum permitted RF exposure to the EMU at the Ku-band frequencies are identified in Fig. 7 . Based on the results obtained for a maximum of 10 watts radiated power, a cylindrical region of 2.5 meters diameter and 230 meters in length, extending outward from the antenna and centered about the boresight axis, should be avoided to protect the EMU electronic equipment and reduce the risk associated with the Ku-band antenna RF exposu re.
The RF radiation protection criterion specified for the EVA astronaut is an average power density of 5 mW/cm 2 (50 W/m 2) or an electric field intensity of 194 Vim peak (or 137 Vim rms) at the Ku-band frequencies, same as for the S-band frequencies. Based on the results obtained for a maximum of 10 watts radiated power, the 194 Vim peak (or 137 Vim rms) electric field intensity criterion will not be exceeded by the Ku-band antenna so long as the EVA astronaut stays outside of a cylindrical region of 2.5 meters diameter and 5 meters in length, extending outward from the antenna and centered about the boresight axis.
IV. Concluding Remarks
In this paper, the electric field strengths due to the Space Station UHF, S-band and Ku-band transmitters was presented. The rigorous method of moments, aperture integration method and the geometrical theory of diffraction method were applied in this study.
These computational techniques can be used in the early design stage, when the hardware is not yet available, to identify and solve problems earlier.
They can also complement the costly experiment process in the system performance evaluation.
As a result of this study, the regions in which the electric fields exceed the specified maximum permitted RF exposure to the EMU electronic equipment and astronaut are determined.
This information is important in assessing personnel and electronic equipment RF exposure hazards and is useful for the users of the Space Station designing scientific experiment payloads to be operated in the Space Station environment. 
